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Regional Street Design Project
Design Concepts
METRO
Creating the Street Design Map





Boulevard Street Boulevard Road Street
Figure 5. Regional Streets can have different median conditions, depending on the intensity of adjacent land use, cross-street and access needs, and
available right of way.




• Provides design solutions that support
regional street design policy
• Integrates land use and transportation
• Serves as a tool for implementing 2040
Regional Boulevard
Sidewalk & Pedestrian Bikeway Vehicle Vehicle Median & Pedestrian
.Buffer Lane Lane Refuge
Vehicle
Lane
Vehicle Bikeway Sidewalk & Pedestrian
Lane Buffer
• Transit and pedestrian-oriented design
• Frequent pedestrian crossings
• Some access control
• Many intersections
• Occur in centers and some main streets
Figure 28. Typical regional boulevard design type. These facilities emphasize bicycle, pedestrian, and transit travel modes.
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Community Boulevard
Sidewalk & Pedestrian Parking Bikeway Vehicle Median & Pedestrian Vehicle 8ikeway Parking Sidewalk & Pedestrian
Buffer & Loading Lane Refuge Lane & Loading Buffer
• Transit and pedestrian-oriented design
• Frequent pedestrian crossings
• On-street parking when possible
• Many intersections
• Occur in centers and some main, streets
64
Figure 32. Typical community street design type. These facilities provide a balance of all modes of travel
METRO
Regional Street Design Handbook
Design Guidelines




Regional Street Design Handbook
Design Guidelines




Figure 13. Eight feet combines two-way pedestrian traffic, window
shopping, and a three foot street furniture zone along, the curb. The
street furniture buffers pedestrians from traffic.
Figure li. Ten feet provides an opportunity for street furniture to be
located along the curb or along the storefronts.
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Figure 22.
Recessed arcade - This applies to mixed-use residential or commercial buildings. The buildings are aligned directly on the property line with the build-
ing entrance at grade setback from property line creating a deep pedestrian sidewalk. This treatment provides direct activity to the street and increases
public outdoor space for private uses to spill out on the sidewalk.
Stoop - This applies to residential or commercial areas, where buildings are aligned directly on the property line. Building entrances and the first floor
are slightly raised above street level. The front door is a semi-private, semi-public area, which provides a vantage point to view and make social con-
tact with the activity on the street. This treatment provides spatial definition to the street and some privacy for first floor windows and living or
working areas.
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Figure 30. Typical community boulevard design type. These facilities emphasize bicycle, pedestrian, and transit travel modes.
Regional Street




Vehicle Median & Pedestrian
Lane Refuge
Vehicle Vehicle Bikeway Sidewalk & Pedestrian
Lane Lane Buffer
• Balances motor vehicles with alternative modes
• Pedestrian crossings at all intersections
• Access managed to protect mobility
• Some to many intersections
• Occur in corridors and neighborhoods
Figure 31. Typical regional street design type. Tiiese facilities provide a balance of all modes of travel.
Community Street
Sidewalk & Pedestrian Parking Bikeway Vehicle Median & Pedestrian
Buffer & Loading Lane Refuge
Vehicle Bikeway Parking Sidewalk & Pedestrian
Lane & Loading Buffer
• Balances motor vehicles with alternative modes
• Pedestrian crossings at all intersections
• On-street parking when possible
• Some to many intersections
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The alternatives analysis study is intended to provide the decision
makers with tools to evaluate the region's level of service policy for
motor vehicles and public transportation. For motor vehicles, level
of service describes the amount of congestion that exists on the street
system at a given time. For transit, level of service describes the
frequency, speed and coverage of transit service available at a given
time. The alternatives analysis study is also intended to be a
starting point for developing a "preferred" system of transportation
improvements and programs that will be included in the updated
Regional Transportation Plan.
Scope
This study examines a series of five conceptual motor vehicle and
transit systems for their ability to serve forecast 2015 population
and employment growth. Each of the five scenarios is based on a
different level of service and mix of transit service and motor
vehicle system improvements, and all scenarios have significantly
more service and system improvements than the "committed"
system. This briefing packet includes a detailed analysis of how
each alternative performed according to a number of key
performance measures.
Though the alternatives are intended to provide differing levels of
service, each is framed by the 2040 Growth Concept, with the
primary emphasis being on access to the central city, regional
centers, intermodal facilities and industrial areas. There is also a
strong, but secondary emphasis on access to town centers, station
communities, main streets and corridors.
Process and Products
The alternatives were developed during the past several months in
consultation with the RTP Citizens Advisory Committee and the
Transportation Policy Alternatives Committee (TPAC). The
findings from the study will be discussed at a joint JPACT, MPAC
and Metro Transportation Planning Committee workshop on July 16,
1997. Policy conclusions reached at this joint meeting will direct
staff in developing the preferred system.
The policy conclusions from the alternatives analysis will also be
discussed in an RTP alternatives analysis handbook. The handbook
will serve as a tool in RTP public involvement activities beginning in
Fall 1997. The first major public outreach will be a series of
community workshops. These workshops will be designed to gather
input on the projects and priorities of the preferred system. The
alternatives analysis handbook will serve as an important
background document for these workshops.
Finally, the alternatives analysis handbook will be widely
available to the general public during the formal comment period.
Comment on the draft Regional Transportation Plan is tentatively
scheduled to begin in early 1998. The updated RTP is scheduled for
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The 2015 RTP Base Highway Network includes projects in the 2015
Committed Network with three additional projects; Tualatin-
Sherwood Expressway, Multnomah Parkway, and the full Sunrise
Corridor. The roadway projects included in the 2015 Committed
Network have reasonably anticipated Federal, State, Local, and/or
Private funding within the next 20 years and includes those projects
identified in the Transportation Improvement Program. The three
Level of Service Networks (Low-LOS F, Moderate-LOS E, and High-
LOS D) were created based on the following assumptions:
• We "met" the Transportation Planning Rule requirement of
10% reduction in VMT/Capita by the year 2015 so that the
networks were not "over built". This was done by applying
mode split targets by 2040 land use design type and length of
trip, resulting in reduced drive-alone auto trips and an
associated 10 percent reduction in VMT/capita.
• Additional lanes were added to a maximum of 10 lanes for
highways and freeways. There was no limit for arterials. The
added capacity was assumed to be 2000 vehicles per hour/lane
for highways and 900 vehicles/hour/lane for arterials.
• For the low alternative, any link operating at LOS F (no
higher than a volume to capacity ratio of 1.0) were assumed to
be widened.
• For the moderate alternative, any link operating at LOS E (no
higher than a volume to capacity ratio of 0.9) were assumed to
be widened.
• For the high alternative, any link operating at LOS D (no
higher than a volume to capacity ratio of 0.8) were assumed to
be widened.
• Although there is an assumed 10 percent reduction in
VMT/capita, each of the alternatives experiences an increase
in overall VMT of more than 50 percent because of population
growth.
Public Transportation Alternatives
The three transit scenarios were based on the Primary Transit
Network created by a consultant working for Tri-Met. The Levels of
Service were defined by 2040 land use design type served, with the
"low" scenario providing primary service the major centers, the
"moderate" scenario expanding primary service to all centers and some
corridors, and the "high" scenario providing primary service to all
centers and corridors. Secondary service ranged from covering limited
areas in the "low" scenario to covering all urban areas in the "high"
scenario.
These scenarios were further refined, as follows:
• The moderate network was created first and "equilibrated" so
that capacity was adjusted to meet demand. Rail assumptions
for the moderate included the proposed South/North LRT full
length "generic" alignment (from Clackamas Town Center to
Vancouver) and LRT to the Portland Airport.
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• From this moderate network the low and high were created by
subtracting or adding service, respectively.
• The high scenario includes additional light rail on 1-205 and
along 1-5 to Tualatin, as well as the NW trolley in downtown
Portland.
• The low scenario was "scaled" so that the extra demand (that
exceeded available transit capacity) was moved back into
other modes. The low scenario includes the South/North







The 2040 Growth Concept assumes that the automobile will continue to
be the dominant mode of travel. The development of the central city
and regional centers, in particular, depends on maintaining or
improving motor vehicle access, as well as providing new transit,
bicycle and pedestrian improvements. However, in this mix of modes,
automobile access must be managed in a way that complements
compact urban form, and encourages the use of alternative modes. The
following findings from the alternatives analysis generally support
these 2040 policies:
• Though adding road capacity reduces congestion, it also attracts
"latent demand" in many areas such that more capacity is needed
to absorb new demand.
• Reduced congestion encourages longer trips, thus increasing
development pressures along the urban fringe and in neighbor
cities.
• Reduced congestion encourages more driving on a per-capita basis
through both longer and more frequent trips.
• Use of alternative modes is not significantly affected by changes
in congestion unless corresponding pedestrian, bicycle and transit
improvements are made.
• Congestion on the motor vehicle system does not significantly
limit access to the central city or regional centers.
• Relieving congestion through adding capacity is very expensive.
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Freight Movement
Freight movement on the motor vehicle system is the backbone of the
region's economy, and is a prominent element of the 2040 Growth
Concept. Freight access to the central city, regional centers, industrial
areas and intermodal facilities is key to achieving planned job growth
in these areas. The alternatives analysis demonstrated that:
• Truck travel times experience a modest decrease when congestion is
reduced.
• Congestion on the motor vehicle system does not significantly
limit access to the central city or regional centers.
Public Transportation
Public transportation is a key element of the 2040 Growth Concept, and
is the key to achieving compact development in centers, corridors and
main streets. Conversely, these development patterns are assumed to
be more efficiently served with high quality transit as the region
grows. Both the RTP alternatives analysis and current transit
ridership data generally confirm these strategies, with the following
key findings:
• Portland's transit system has experienced an increase in the
number of transit rides per capita compared to other transit
districts serving a similar population, due to its compact
form and emphasis on density along transit streets.
• Under the 2040 Growth Concept, focused growth in centers
and transit corridors allows transit ridership to increase at a
faster rate than population, resulting in a lower cost per
rider in 2015 compared to today. Focusing growth in centers
and corridors allows new transit service to be delivered in a
very cost-effective manner.
• Increased transit service results in a modest decrease in
vehicle miles traveled (VMT) per capita.
• Point-to-point travel times improve with improved transit
service where separated right-of-way provides a speed
advantage.
• When the street system becomes congested, transit service




Each of the motor vehicle alternatives represent major infrastructure
improvements over today's transportation system. The 1995 Federal
RTP identified $3 billion in road improvements over the 20-year plan,
though only $900 million in revenues were projected in that period. In
comparison:
• The low motor vehicle alternative would require $4.7 billion over
20 years in road improvements alone:
• The moderate motor vehicle alternative would require $9 billion
in road improvements; and
• The high motor vehicle alternative, which meets current RTP
congestion standards, would require $13.5 billion in road
improvements.
Though estimated capital costs vary dramatically among the three
motor vehicle alternatives, there is less difference in how they
perform. This suggests that motor vehicle system improvements
should be tailored to best implement the 2040 land use components,
with an emphasis on optimizing the use of the existing transportation
system.
Public Transportation Alternatives
Each of the public transportation alternatives represent a significant
increase in transit service over today's level. Total costs for each of
the alternatives include expanded light rail, new rapid bus service
and expanded local bus coverage in suburban areas. Of the $4.5 billion
in transportation improvements included in the 1995 Federal RTP ,
about $1 billion was identified for transit expansion. In comparison:
• The low transit alternative includes $1.4 billion in new transit
service, with an emphasis on expanded light rail and local bus;
• The moderate transit alternative includes $2.2 billion in expanded
transit service, with a focus on light rail and rapid bus service
connecting centers and corridors; and
• The high transit alternative includes $3.6 billion in new transit
service, and include expanded light rail, rapid bus and local bus
that provide high quality service to all areas in the region.
In all three scenarios, transit ridership increased significantly over
today, both in terms of total ridership and on a per capita basis.
These results confirm the 2040 strategy of connecting land use and
transportation planning, with the combination of expanded transit
and 2040 land use policies resulting in an increasingly efficient system.
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Draft Alternatives Analysis Findings
Briefing Materials Errata Sheet
1. Revise the three bullets in the Public Transportation Alternatives section on page 10
to reflect total cost of transit operations and maintenance (currently they show only
capital costs of expansion): the low transit network should read "$3.6 billion in
new transit," the moderate network should read "$4.8 billion" and the high network
should read "$6.5 billion."
2. Revise graph on page 77 to reflect new percentages as indicated with an underline
below:
Intra-Oregon:
Transit Use and Congestion
1994 2015 Low Transit Moderate High Transit
Committed Transit
Public Transportation Network
AWD originating transit trips Motor vehicle hours of delay
The most efficient transit lines were those serving mixed use centers
and corridors. Most notable were regional centers, which showed a
substantial increase in ridership per capita. These findings suggest
that these areas should continue to be the focus of transit expansion in
the RTP.
Land Use Impacts
Staff will continue to study general land use impacts of both the motor
vehicle and public transportation alternatives. Major impacts include
(1) the land consumption cost of expanding public right-of-way, and
(2) the effects of changes in accessibility on regional growth
management policies.
Land Consumption
Land consumption costs that result from expanding public right-of-way
include the following:
• Much of the planned density in the 2040 Growth Concept is located
along regional facilities, both in centers and along corridors.
Expanding one mile of a typical two-lane road to five lanes would
require about 5 acres of land to be converted to public right-of-way.
The cumulative effect of this conversion translates into a need to
provide new development capacity for displaced housing and jobs
elsewhere.
• Some regional facilities border sensitive environmental, cultural
or institutional land, and expansion in these areas may consume
land that is irreplaceable.
• Few transit improvements consume new right-of-way, with light
rail or other dedicated right-of-way transit projects as the
exception.
• Staff will continue to examine the amount of right-of-way
consumed in the various alternatives, and will add this
information to the summary handbook.
Accessibility
Changes in accessibility can affect regional growth management
policies in the following ways:
• Increases in motor vehicle accessibility within the urban area
would be accompanied by a relatively large increase in
accessibility for areas outside the urban area. In other words,
while urban road expansion may modestly improve accessibility
within the region, areas outside the region become much more
accessible as places to live or work.
• Conversely, increases in transit accessibility within the region
have less effect on accessibility outside the urban area. Exceptions
include express service to neighbor cities and local bus service
along the urban fringe.
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Motor Vehicle Alternatives Analysis Results
Building the Motor Vehicle Alternatives
Uses 2015 pop/emp forecast
Motor vehicle networks sized assuming a 10% VMT per capita reduction
Total intra-UGB VMT increased by 50% from 1994 to the 2015 LOS F motor
vehicle network alternative (56% increase in region-wide VMT)
Adds travel lanes to 2015 committed network (plus Access Oregon Highways) to























Less than 30 mph
Average
Street Speeds





Less than 13 mph
Source: Highway Capacity Manual , 1985
• Freeways capped at 10 lanes, arterials capped at 7 lanes
• Transit static across all three motor vehicle alternatives, representing 44% more
transit service hours than today (includes E/W LRT, S/N LRT to Oregon City and
Clackamas Town Center and PIA LRT)
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M E T R O
Motor Vehicle Alternatives Analysis
Building the Motor Vehicle Alternatives
1,000,000
800,000




































Motor Vehicle Alternatives Analysis Results
Issue 1: Congestion and Auto Capacity
Expected Result:




• However, adding auto
capacity attracts more
traffic in areas with latent
demand such that added




Motor Vehicle Alternatives Analysis Results










Intra-UGB and Total Region:
Auto Capacity
1994 2015 LOS F LOS E
Committed
Motor Vehicle Network












































Motor Vehicle Alternatives Analysis Results










Motor Vehicle Alternatives Analysis Results








Intra-UGB and Total Region:
Average Trip Length
Intra-UGB gTotal Region





























4.01 4.22 4.35 4.45
5.094.994.864.65
METRO
Motor Vehicle Alternatives Analysis Results
Issue 3: Congestion and VMT per capita
Expected Result:




• Modest increase in
VMT/capita, resulting in
the need for more
aggressive non-SOV





Motor Vehicle Alternatives Analysis Results
Issue 3: Congestion and VMT















































Mode Share Target Results













95.735 trip 125,336 trip 140,313 trip
LOSF LOS DLOSE
Motor Vehicle Network
H Estimated 2015 Non-SOV Trips •Additional Non-SOV Trips Needed
This graph shows the additional non-SOV (i.e., bike, walk, transit, shared ride) trips needed to meet the
Transportation Planning Rule requirement for a 10 percent reduction in vehicle miles traveled by 2015.











Mode Share Target Results
(to achieve 10% reduction in VMT per capita)
Regional Centers
This graph shows the additional non-SOV (i.e., bike, walk, transit, shared ride) trips needed to meet the
Transportation Planning Rule requirement for a 10 percent reduction in vehicle miles traveled by 2015.




















LOS F LOS E LOS D
Motor Vehicle Network
Estimated 2015 Non-SOV Trips Additional Non-SOV Trips Needed
METRO
Mode Share Target Results
(to achieve 10% reduction in VMT per capita)












LOS F LOS DLOS E
Motor Vehicle Network
H Estimated 2015 Non-SOV Trips pAdditional Non-SOV Trips Needed
This graph shows the additional non-SOV (i.e., bike, walk, transit, shared ride) trips needed to meet the
Transportation Planning Rule requirement for a 10 percent reduction in vehicle miles traveled by 2015.











Mode Share Target Results
(to achieve 10% reduction in VMT per capita)
Industrial Areas and Employment Areas
This graph shows the additional non-SOV (i.e., bike, walk, transit, shared ride) trips needed to meet the
Transportation Planning Rule requirement for a 10 percent reduction in vehicle miles traveled by 2015.





















LOS F LOS E LOS D
Motor Vehicle Network
Estimated 2015 Non-SOV Trips Additional Non-SOV Trips Needed
METRO
Motor Vehicle Alternatives Analysis Results
Issue 4: Congestion and Travel Time
Expected Result:














Motor Vehicle Alternatives Analysis Results
Issue 4: Congestion and Auto Travel Time
Point-to-Point Travel Time Summary For Selected Routes in the Region
Model Year and Motor Vehicle Alternatives
Selected Origins and Destinations
Portland CBD to Hillsboro (via US 26 and Cornell)
Portland CBD to Beaverton (via US 26 and Hwy 217)
Washington Square to CTC (via Hwy 217,1-5 and I-205)
Portland CBD to Wilsonville (via I-5)
Portland CBD to Lake Oswego (via Highway 43)
Portland CBD to Oregon City (via 99E)
Gateway to Oregon City (via I-205)
Portland CBD to Gresham (via I-84,181" and Burnside)
Portland CBD to Vancouver CBD (via l-5)
Rivergate to Columbia South Shore (via Lombard,
Columbia, Hwy 30 bypass, Sandy and 181")
Hillsboro mfg. area to Air Cargo at PIA (via Hwy 26)
Tualatin industrial area to Terminal 6 at Rivergate (via I-5)
Clackamas County distribution center area (east of I-205














































































Note: 'Travel times are in minutes. Motor vehicle alternatives are defined by level of service, and all three scenarios were modeled against the
"moderate" transit alternative which reflects a 44 percent increase over 1994 service hour levels.
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METRO
Motor Vehicle Alternatives Analysis Results
Issue 4: Congestion and Auto Travel Time
Intra-UGB and Total Region:
Average Auto Travel Time

















































Motor Vehicle Alternatives Analysis Results
Issue 5: Congestion and Alternative Modes
Expected Result:





• Slight decrease in use of
alternative modes,
reflecting modest auto




Motor Vehicle Alternatives Analysis Results
Issue 5: Congestion and Alternative Modes









LOS F LOS E LOS D
Motor Vehicle Network






































39.64% 40.76% 41.11% 40.99% 40.94%
38.90% 39.68% 40.06% 39.98% 39.94%
METRO
Motor Vehicle Alternatives Analysis Results
Issue 6: Congestion and Truck Travel Time
Expected Result:









Motor Vehicle Alternatives Analysis Results
Issue 6: Congestion and Truck Travel Time
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Motor Vehicle Alternatives Analysis Results
Issue 7: Congestion and Cost
Expected Result: Actual Result:
• Reducing congestion Yes
carries a very high cost
 m Dramatic increase in




Motor Vehicle Alternatives Analysis Results
Issue 7: Congestion and Cost
Cost
LOS F LOS E
Motor Vehicle Network
LOSD
• Right-of-Way Acquisition Cost for Widening Projects
• Construction Cost for Widening Bridges and Other Structures
g Construction Cost for Widening Highw ays/Arterials
Costs are for projects beyond 2015 committed network. All costs are estimates





























Motor Vehicle Alternatives Analysis Results
Issue 8: Congestion and Accessibility
Expected Result: Actual Result:
• Congestion limits access Not substantially

























1994 Base to 2015 Committed Network
Percent Change in Auto Accessibility





2015 Low Build Network
Absolute Auto Accessibility










1994 to 2015 Low Build Network
Percent Change in Auto Accessibility






2015 Moderate Build Network
Absolute Auto Accessibility












1994 to 2015 Moderate Build Network
Percent Change in Auto Accessibility





2015 High Build Network
Absolute Auto Accessibility











1994 to 2015 High Build Network
Percent Change in Auto Accessibility






















1994 Base to 2015 Committed Network
Percent Change in Auto Accessibility





2015 Low Build Network
Absolute Auto Accessibility













1994 to 2015 Low Build Network
Percent Change in Auto Accessibility





2015 Moderate Build Network
Absolute Auto Accessibility











1994 to 2015 Moderate Build Network
Percent Change in Auto Accessibility





2015 High Build Network
Absolute Auto Accessibility












1994 to 2015 High Build Network
Percent Change in Auto Accessibility





(Numbers subject to change due to model refinement)
Motor Vehicle Alternatives Analysis DRAFT - 7/11/97






























1 Total Lane Miles
Freeway
Arterial
2. Total Lane Miles Added (from 1994)
3. AWD Total Auto Person Trips
4. AWD Total VMT (no trucks or externals)
5 AWD VMT/Capita (no trucks or externals)
6 AWD VMT/Capita change from 1994
7 Single Occupant Vehicle (SOV) Percent of Person Trips
8. Non-SOV Percent of Person Trips (shared ride, walk, bike, transit)
9. AWD Motor Vehicle Average Trip Length (miles) (PM 2-HR)
10. AWD Auto Occupancy
11. PM 2-HR Motor Vehicle Average Travel Time (minutes)
12. PM 2-HR Average Motor Vehicle Travel Speed (miles per hour)
13. Total Miles in Network
14. Congested miles (v/c >0.8) (percentage of total miles in network)
15. Motor Vehicle Hours
16. PM 2-HR Motor Vehicle Hours of Delay (time accrued above v/c > 0.8)
17 Percent Motor Vehicle Hours of Delay
Freeway (percentage of total motor vehicle hours)
Arterial (percentage of total motor vehicle hours)














































































































































































1. AWD Total Truck Trips
2. AWD Truck Average Trip Length (miles)
3. PM 2-HR Truck Average Travel Time (minutes)
4. Truck Hours
5. Truck Vehicle Hours of Delay
6. Percent Truck Hours of Delay
7. Lane Miles Added to Freight Network (from 1994)
8. Freight Network Miles
9. Congested Freight Network Miles
10. Percent Congested Freight Network Miles
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Motor Vehicle Alternatives Analysis
System Performance Measures for Intra-UGB Trips*
(Numbers subject to change due to model refinement)
DRAFT-7/11/97









































1. AWD Total Transit Trips (originating riders) (intra-Oregon)
2. AWD Transit Revenue Hours (intra-Oregon)
3 Transit Percent of Person Trips
4. AWD Originating Riders Per Revenue Hour (intra-Oregon)
5 Percent Covered Households (w/in 1/4 mile)
6 Percent Covered Employment (w/in 1/4 mile)
Pedestrian Data
1 Total Walk Trips (does not include walk trips to transit)***
2 Walk Percent of Person Trips
Bicycle Data
1 Total BikeTrips****
2 Bike Percent of Person Trips





















1 Construction Cost for Widening Highways/Arterials
2 Construction Cost for Widening Bridges and Other Structures













Total Costs***** $4,699,002,140 $9,006,369,050 $13,554,117,410
Land Consumption Data (Metro region only)
1 Existing Right-Of-Way (all streets) (in acres)









" Data reflects intra-UGB trips only
** All 2015 motor vehicle alternative scenarios were modeled against the "moderate" transit alternative which represents a 44 percent increase over 1994 service hour levels and includes all planned LRT
" " Walk trips are consistently understated between altematives because they represent only trips 6 blocks or longer in length and improvement in pedestrian environment is not accounted for
• " * Bike trips are consistently understated between altematives due to the broad area of coverage and sample size of the 1994 Metro Travel Behavior Survey Metro is currently applying for a TGM grant to further study bike travel in the region
• " " The estimated cost of roadway expansion projects in the "Preferred RTP Network" as listed in the 1995 Interim Federal Regional Transportation Plan is $3,028,060,628 (in 1997 dollars) and includes bridges, highways and arterials
School Bus trips account for 2 66 percent of total person trips in 1994 and 2 85 percent of total person trips in all three 2015 scenarios
Costs are for projects beyond 2015 committed network.




(Numbers subject to change due to model refinement)
DRAFT - 7/11/97

































Total Lane Miles Added (from 1994)
AWD Total Auto Person Trips
4. AWD Total VMT (no trucks or externals)
5. AWD VMT/Capita (no trucks or externals)
6. AWD VMT/Capita change from 1994
7. Single Occupant Vehicle (SOV) Percent of Person Trips
8. Non-SOV Percent of Person Trips (shared ride, walk, bike, transit)
9. AWD Motor Vehicle Average Trip Length (miles) (PM 2-HR)
10. AWD Auto Occupancy
11. PM 2-HR Motor Vehicle Average Travel Time (minutes)
12. PM 2-HR Average Motor Vehicle Travel Speed (miles per hour)
13. Total Miles in Network
14. Congested miles (v/c >0.8) (percentage of total miles in network)
15. Motor Vehicle Hours
16. PM 2-HR Motor Vehicle Hours of Delay (time accrued above v/c > 0.8)
17. Percent Motor Vehicle Hours of Delay
Freeway (percentage of total motor vehicle hours)
Arterial (percentage of total motor vehicle hours)














































































































































































1. AWD Total Truck Trips
2. AWD Truck Average Trip Length (miles)
3. PM 2-HR Truck Average Travel Time (minutes)
4. Truck Hours
5. PM 2-HR Truck Vehicle Hours of Delay (time accrued above v/c > 0.8)
6. Percent Truck Hours of Delay
7. Lane Miles Added to Freight Network (from 1994)
8. Freight Network Miles
9. Congested Freight Network Miles
10. Percent Congested Freight Network Miles
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Motor Vehicle Alternatives Analysis
System Performance Measures for Total Region TripsMETRO
Motor Vehicle Alternatives Analysis
METRO System Performance Measures for Total Region
(Numbers subject to change due to model refinement)
DRAFT-7/11/97









































1. AWD Total Transit Trips (originating riders) (excluding C-TRAN)
2. AWD Transit Revenue Hours (excluding C-TRAN)**
3. Transit Percent of Person Trips
4. AWD Originating Riders Per Revenue Hour (excluding C-TRAN)
5. Percent Covered Households (w/in l/4mile)
6. Percent Covered Employment (w/in 1/4 mile)
Pedestrian Data
I. Total Walk Trips (does not include walk trips to transit)***
2. Walk Percent of Person Trips
Bicycle Data
I. Total Bike Tr ips****
2. Bike Percent of Person Trips





















1. Construction Cost for Widening Highways/Arterials
2. Construction Cost for Widening Bridges and Other Structures















Land Consumption Data (Metro region only)
1. Existing Right-Of-Way (all streets) (in acres)









• All 2015 motor vehicle alternative scenarios were modeled against the "moderate" transit alternative which represents a 44 percent increase over 1994 service hour levels and includes all planned LRT.
" Revenue hours are based on current span of service factors.
* " Walk trips are consistently understated between alternatives because they represent only trips 6 blocks or longer in length and improvement in pedestrian environment is not accounted for.
**" Bike trips are consistently understated between alternatives due to the broad area of coverage and sample size of the 1994 Metro Travel Behavior Survey. Metro is currently applying for a TGM grant to further study bike travel in the region.
The estimated cost of roadway expansion projects in the "Preferred RTP Network" as listed in the 1995 Interim Federal Regional Transportation Plan is $3,028,060,628 (in 1997 dollars) and includes bridges, highways and arterials.
School Bus trips account for 2.83 percent of total person trips in 1994 and 3.01 percent of total person trips in all three 2015 scenarios.
Costs are for projects beyond 2015 committed network.




4 Public Transportation Alternatives
METRO
Public Transportation Alternatives Analysis Results
Building the Public Transportation Alternatives
• Uses 2015 pop/emp forecast
• Uses 1994 local intersection density index and 2015 mixed-use index to describe
pedestrian environment
• Uses 2015 long-term parking costs for limited areas in the region (Portland CBD, Oregon
City, Vancouver, WA, North Macadam district, Lloyd district, Washington Square, Beaverton CBD,
Hillsboro, Milwaukie CBD, Clackamas Town Center, Gresham, Gateway, OMSI)
• No variation in parking costs and improvements to pedestrian environment among the
alternatives
• Improvements and coverage focused on regional centers, town centers and main streets
• Motor vehicle network static across all three alternatives, representing 1,204 more lane
miles (region-wide) than 1994 (a 17% increase)
• Low transit network includes EA/V LRT, S/N LRT from CTC to Lombard. Moderate transit
network includes low network plus S/N LRT to Vancouver, and airport LRT. High transit
network includes moderate network plus LRT from Vancouver to Oregon City, LRT from
Portland CBD to Tigard/Tualatin (via 217) and LRT from CTC to Vancouver on the
eastside of Willamette River
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1994 2015 Committed 2015 Low Transit 2015 Moderate Transit 2015 High Transit
Year/Alternative
I I Light Rail Q ] Arterials





























Public Transportation Alternatives Analysis Results
Issue 1: Transit Use and 2040 Land Use/
Transportation Connection
Expected Result:
• 2040 land use/transportation
connection increases transit
use
(In 1995, Portland, as compared to 20
other transit districts serving a similar
population size, ranked third in terms of
annual boarding transit trips per capita.)
• Transit use would increase






• Transit use increased
faster than population,
therefore cost per rider is





Public Transportation Alternatives Analysis Results
Issue 1: Transit Use and 2040
Portland Compared to Transit Districts of Similar Population Size









Portland is third highest in its peer group. Transit trips per capita
increased by 4.4% between 1990-95 in Portland, while other cities
experienced an average decline of 9.1% over the same time period.
-6.1%
+4.4% _14 6%




























































































































































































Public Transportation Alternatives Analysis Results












Transit Use and Population
(percent represents change in transit trips per capita from 1994)
1994 2015 Low Transit Moderate High Transit
Committed Transit
Public Transportation Network






















Public Transportation Alternatives Analysis Results
Issue 2: Transit Efficiency
Expected Result:
• Transit use per revenue hour
will show a diminishing
return
(For the last ten years, transit ridership




• Transit use increased
faster than revenue service
hours
• Productivity dropped off,
but is still better than today
• Transit use per revenue hour Jo be determined






Public Transportation Alternatives Analysis Results
Issue 2: Transit Efficiency
Portland Compared to Transit Districts of Similar Population Size



































































































































































































Public Transportation Alternatives Analysis Results










Comparison of Originating Rides per Revenue Hour
Among the Public Transportation Alternatives



























Public Transportation Alternatives Analysis Results
Issue 3: Transit Use and Service Coverage
Expected Result:






(To date, suburban growth has
outpaced the expansion of transit
service to those areas. Currently,
70% of Tri-Met service is provided in
Multnomah County, while 70% of
future growth is expected to occur in




• Low network nearly
maintains 1994 employment
coverage levels while high
network exceeds 1994 levels
• Except for the high transit
network, population






Public Transportation Alternatives Analysis Results
Issue 3: Transit Use and Service Coverage
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Transit Use and Service Coverage
METRO
Public Transportation Alternatives Analysis Results
Issue 4: Transit Use and Regional Centers
Expected Result:
• Transit use to regional
centers should increase
substantially as revenue










Public Transportation Alternatives Analysis Results
Issue 4: Transit Use and Regional Centers
Intra-Oregon:
Transit Use and Regional Centers
Percent reflects percent change from 1994 for total originating transit trips for that model year.





• To/From Central City
BTo/From Regional Centers
^To/From Main Streets, Town Centers and Corridors






























Public Transportation Alternatives Analysis Results
Issue 5: Transit Use and Congestion
Expected Result:
• Congestion decreases with
more transit use
• Congestion would decrease











Public Transportation Alternatives Analysis Results
Issue 5: Transit Use and Congestion
Intra-Oregon:










1994 2015 Low Transit Moderate High Transit
Committed Transit
Public Transportation Network
AWD originating transit trips Motor vehicle hours of delay
Note: The committed system assumes a small number of road improvements beyond 1994. All three



































































Public Transportation Alternatives Analysis Results
Issue 6: Transit Use and VMT per Capita
Expected Result:
• VMT per capita decreases
with more transit use













Public Transportation Alternatives Analysis Results
Issue 6: Transit Use and VMT per Capita
Intra-Oregon:











1994 2015 Low Transit Moderate High
Committed Transit Transit
Public Transportation Network
Transit rides per capita Q V M T per capita















Public Transportation Alternatives Analysis Results
Issue 7: Comparison of Transit and Motor Vehicle
Travel Times
Expected Result:











Public Transportation Alternatives Analysis Results
Issue 7: Comparison of Transit and Motor Vehicle
Travel Times
Point-to-Point Travel Times (minutes)
Origin-Destination 1994 2015 2015 2015 2015

































































PIA - Portland CBD
Auto 24.45 32.53 25.10 24.75 24.63
Transit 41.21 43.94 39.16 30.29 30.29
(am 2-HR auto and am 2-HR transit in-vehicle times) „ »,
METRO
Public Transportation Alternatives Analysis Results
Issue 8: Transit Costs and the Effect of Congestion
Expected Result:
• Costs increase (e.g., more
revenue service hours) in
order to provide the same





• Modest increase in cost
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Public Transportation Alternatives Analysis Results
Issue 8: Transit Costs and the Effect of Congestion
Intra-Oregon:





LOS D LOS E
Motor Vehicle Network
LOS F
PM2-HR Motor Vehicle Hours of Delay (intra-UGB)
























































































1994 to 2015 Committed Network
Percent Change in Transit Accessibility






2015 Low Build Network
Absolute Transit Accessibility





1994 to 2015 Low Build Network
Percent Chanqe in Transit Accessibility













2015 Moderate Build Network
Absolute Transit Accessibility






1994 to 2015 Moderate Build Network
Percent Change in Transit Accessibility






2015 High Build Network
Absolute Transit Accessibility




1994 to 2015 High Build Network
Percent Chanae in Transit Accessibility


































1994 to 2015 Committed Network
Percent Chanae in Transit Accessibility







2015 Low Build Network
Absolute Transit Accessibility





1994 to 2015 Low Build Network
Percent Change in Transit Accessibility







2015 Moderate Build Network
Absolute Transit Accessibility







1994 to 2015 Moderate Build Network
Percent Change in Transit Accessibility






2015 High Build Network
Absolute Transit Accessibility












1994 to 2015 High Build Network
Percent Change in Transit Accessibility





Public Transportation Alternatives Analysis
(Numbers subject to change due to model refinement)
DRAFT -7/11/97






























1. Total Lane Miles
Freeway
Arterial
2. Total Lane Miles Added (from 1994)
3. AWD Total Auto Person Trips
4. AWD Total VMT (no trucks or externals)
5. AWD VMT/Capita (no trucks or externals)
6. AWD VMT/Capita change from 1994
7. Single Occupant Vehicle (SOV) Percent of Person Trips
8 Non-SOV Percent of Person Trips (shared ride, walk, bike, transit)
9. AWD Motor Vehicle Average Trip Length (miles) (PM 2-HR)
10. AWD Auto Occupancy
11. PM 2-HR Motor Vehicle Average Travel Time (minutes)
12. PM 2-HR Average Motor Vehicle Travel Speed (miles per hour)
13. Total Miles in Network
14. Congested miles (v/c >0.8) (percentage of total miles in network)
15. Motor Vehicle Hours
16. Motor Vehicle Hours of Delay (time accrued above v/c > 0 8)
17. Percent Motor Vehicle Hours of Delay
Freeway (percentage of total motor vehicle hours)





























































































































































1. AWD Total Truck Trips
2. AWD Truck Average Trip Length (miles)
3. PM 2-HR Truck Average Travel Time (minutes)
4 Truck Hours
5 PM 2-HR Truck Vehicle Hours of Delay (time accrued above v/c > 0 8)
6 Percent Truck Hours of Delay
7. Lane Miles Added to Freight Network (from 1994)
8. Freight Network Miles
9. PM 2-HR Congested Freight Network Miles
10. PM 2-HR Percent Congested Freight Network Miles
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Public Transportation Alternatives Analysis
System Performance Measures for Intra-UGB Trips*
(Numbers subject to change due to model refinemer..,
DRAFT -7/11/97







































































AWD Total Transit Trips (originating rides)
AWD Total Transit Trips(originating rides) Change from 1994
Annual Originating Rides Per Capita***
AWD Transit Revenue Hours






6 AWD Originating Riders "Per Revenue Hour
7 Percent Covered Households (w/in 1/4 mile)
8 Percent Covered Employment (w/in 1/4 mile)
9. AWD Transit Trips to/from Central City
10 AWD Transit Trips to/from Regional Centers
11 AWD Transit Trips to/from Main Streets, Town Centers and Corridors
12 AWD Transit Trips to/from Industrial & Employment Areas and Neighborhoods
13 Increase in land area covered by routes
Pedestrian Data
1 Total Walk Trips (does not include walk trips to transit)**'*
2 Walk Percent of Person Trips
Bicycle Data
1 Total BikeTrips*****
2 Bike Percent of Person Trips
Transit Financial Data (in constant 1997 dollars, Metro region only)
1 20-year Transit Operating Costs
2 20-year Transit Capital (Replacement and Expansion) Costs
3 Total 20-year Transit Costs

































1. Existing Right-Of-Way (all streets) (in acres)









* Data reflects intra-UGB trips only
** All three 2015 public transportation alternative scenarios were modeled against the "moderate" motor vehicle network.
Transit demand in the low transit network was scaled to fit transit capacity (e.g., transit riders above transit capacity were absorbed into the auto mode).
*** Adjusted for increased LRT share of ridership in 2015.
" * * Walk trips are consistently understated between alternatives because they represent only trips 6 blocks or longer in length and improvement in pedestrian environment is not accounted for.
••"• Bike trips are consistently understated between alternatives due to the broad area of coverage and sample size of the 1994 Metro Travel Behavior Survey Metro is currently applying for a TGM grant to further study bike travel in the region
School Bus trips account for 2.66 percent of total person trips in 1994 and 2.85 percent of total person trips in all three 2015 scenarios.
7/1 l/97:kaw c:\work\alternatives analysisUransugb
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(Numbers subject to change due to model refinement)
Public Transportation Alternatives Analysis DRAFT - 7/11/97






























1 Total Lane Miles
Freeway
Arterial
2. Total Lane Miles Added (from 1994)
3. AWD Total Auto Person Trips
4. AWD Total VMT (no trucks or externals)
5. AWD VMT/Capita (no trucks or externals)
6. AWD VMT/Capita change from 1994
7. Single Occupant Vehicle (SOV) Percent of Person Trips
8 Non-SOV Percent of Person Trips (shared ride, walk, bike, transit)
9. AWD Motor Vehicle Average Trip Length (miles) (PM 2-HR)
10 Auto Occupancy
11. PM 2-HR Motor Vehicle Average Travel Time (minutes)
12. PM 2-HR Average Motor Vehicle Travel Speed (miles per hour)
13. Total Miles in Network
14. Congested miles (v/c >0 8) (percentage of total miles in network)
15 Motor Vehicle Hours
16. PM 2-HR Motor Vehicle Hours of Delay (time accrued above v/c > 0 8)
17 Percent Motor Vehicle Hours of Delay
Freeway (percentage of total motor vehicle hours)











































































































1. AWD Total Truck Trips
2. AWD Truck Average Trip Length (miles)
3. PM 2-HR Truck Average Travel Time (minutes)
4. Truck Hours
5 PM 2-HR Truck Vehicle Hours of Delay (time accrued above v/c > 0 8)
6 Percent Truck Hours of Delay
7 Lane Miles Added to Freight Network (from 1994)
8. Freight Network Miles
9. Congested Freight Network Miles




















































(Numbers subject to change due to model refinement)
Public Transportation Alternatives Analysis DRAFT • 7/11/97











AWD Total Transit Trips (originating riders)
AWD Total Transit Trips (originating riders) change from 1994




4 Transit Percent of Person Trips
5 AWD Originating Riders Per Revenue Hour
6 Percent Covered Households (w/in 1/4 mile)
7. Percent Covered Employment (w/in 1/4 mile)




9 AWD Transit Trips to/from Central City
10 AWD Transit Trips to/from Regional Centers
11 AWD Transit Trips to/from Main Streets, Town Centers and Corridors













































































1 Total Walk Trips (does not include walk trips to transit)
2 Walk Percent of Person Trips
Bicycle Data
1 Total Bike Tr ips****
2. Bike Percent of Person Trips
Transit Financial Data (in constant 1997 dollars, Metro region only)
1 20-year Transit Operating Costs
2 20-year Transit Capital (Replacement and Expansion) Costs
3 Total 20-year Transit Costs

































1 Existing Right-Of-Way (all streets) (in acres)









* All three 2015 public transportation alternative scenarios were modeled against the "moderate" motor vehicle network.
Transit demand in the low transit network was scaled to fit transit capacity ( e g , transit riders above transit capacity were absorbed into the auto mode).
" Revenue hours are based on current span of service factors. These may change after discussion with Tn-Met
•** Walk trips are consistently understated between alternatives because they represent only trips 6 blocks or longer in length and improvement in pedestrian environment is not accounted for.
**** Bike trips are consistently understated between alternatives due to the broad area of coverage and sample size of the 1994 Metro Travel Behavior Survey. Metro is currently applying for a TGM grant to further study bike travel in th
School Bus trips account for 2.83 percent of total person trips in 1994 and 3.01 percent of total person trips in all three 2015 scenarios.
c:\work\alternativesanalysis\transreg
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